Abernethy malformation with Inferior Vena Cava stenosis: A cryptic cause of cyanosis  by Soni, Neetu et al.
Research Letter
Abernethy malformation with Inferior Vena Cava
stenosis: A cryptic cause of cyanosis
i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) 5 4 3 – 5 4 5
Available online at www.sciencedirect.com
ScienceDirect
journal homepage: www.elsevier.com/locate/ihjA 14-year-old male patient presented with worsening
breathlessness since 1 week. He had a history of recurrent
respiratory infections since the age of one year, and a recent
bluish discoloration of both hands and feet since the last
5 years. A full body examination was unremarkable except
for the peripheral cyanosis. Contrast Echocardiography
showed enhancement in the left heart, with three beats after
microbubbles. No obvious cardiac anomaly was evident,
thus raising the possibility of extracardiac intra-pulmonary
shunting. CT-guided Pulmonary Angiography (CTA) was
performed, and it revealed early ﬁlling of the pulmonary
veins, with dilated azygous and hemiazygous veins. However,
no pulmonary arteriovenous malformation was detected
(Fig. 1A, B). Interestingly, upper abdominal cuts showed a
shunt between the Portal vein and Inferior Vena Cava (IVC),
along with dilatation of the lumbar tributaries (Fig. 2).Fig. 1 – Cardiac CT angiography maximum intensity projection im
pulmonary arteriovenous malformation (A) and dilated azygousThis beckoned an extra-pulmonary cause, and another
abdominal CTA was warranted. CTA revealed an extrahepatic
portosystemic shunt with absence of intrahepatic portal
veins. A portosystemic venous shunt was seen between the
splenomesenteric conﬂuence and the suprarenal IVC (Fig. 3).
Early arterial acquisition was not possible due to presence of
the shunt and a single vessel (hepatic artery) at the hepatic
hilum (Fig. 4). The intrahepatic part of IVC was narrowed
with dilatation of the upper lumbar tributaries and hemi-
azygous/azygous veins (Fig. 5). Neither any evidence of
chronic liver disease nor any sign of hepatic encephalopathy
was present. Hence, on the basis of these ﬁndings, a
diagnosis of Type-1B Abernethy malformation was made.
Abernethy malformation Type IB with hepatopulmonary
syndrome (HPS) is a rare cause of hypoxemia in children.
Pediatric pulmonary AV malformations are quite rare. Itages reveal early filling of pulmonary veins with no obvious
/hemiazygous veins (B).
Fig. 2 – Abdominal CT angiography maximum intensity
projection image (portal phase) confirms presence of
extrahepatic porto-systemic shunt with absence of
intrahepatic portal veins. Portosystemic venous shunt
(arrow) is seen between the splenomesenteric confluence
and the suprarenal IVC. (C).
Fig. 3 – Abdominal CTA (arterial phase) shows single hepatic
artery at the hepatic hilum (D).
Fig. 4 – Abdominal CTA (portal phase) shows porto-systemic
shunt (arrow) with dilatation of the lumbar tributaries
(double arrow) (E).
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dilatation.1 Hereditary hemorrhagic telengectasia may be
another cause. In our patient, common causes of cyanosis
were excluded by appropriate investigation. In children,
the usual cause of HPS is cirrhosis.2 In rare instances, HPS
may result from extrahepatic portal vein obstruction
(EHPVO).3 The etiopathogenesis of EHPVO is non-cirrhotic.
In EHPVO, HPS develops due to rerouting of blood away from
liver via collaterals. The role of liver in handling unknown
circulating factors in portal blood is thereby negated. This
leads to HPS. In our case of Abernethy Malformation Type IB,
said concept is applicable. Blood shunting away from liver
is apparently causing HPS in our patient and hence the
cyanosis.4–6
Since reporting of the ﬁrst case by J. Abernethy in 1793,7
only a handful of other cases have surfaced. Abernethy
malformation is a rare entity commonly manifesting as
heterotaxy, biliary atresia, and genitourinary malformations.8
Association with Goldenhar syndrome, with features of
incomplete ear, nose, soft palate, lips, and mandible is also
common. Morgan and Superina system classiﬁes it into two
types.9 In type I shunts (end-to-end type), portal vein is
congenitally absent, with complete diversion of portal blood
into systemic veins. These further ramify into IA, where the
splenic and superior mesenteric veins end up separately at the
systemic veins, IB where the splenic and superior mesenteric
veins converge into a common trunk ending at the IVC, right
atrium, or iliac veins. In Type I, SpO2 improves on adminis-
tration of oxygen. In type II shunts (side to side), the portal veinis hypoplastic and portal blood redirects into the vena cava
through a side-to-side connection. Therapeutic options for
patients with congenital porto-systemic shunts depend on the
site of the shunt, coexisting congenital anomalies as well as
hepatic insult if any. However, long-term prognosis is based
on the various complications of the syndrome, irrespective
of the anatomical type. Clearly, coexisting abnormalities
should not deter prompt treatment of the patient. Shunt
closure is the ultimate recommendation.
In conclusion, via this case, we wish to bring to light an
unusual cause of cyanosis in children, and discuss the serial
workup necessary to diagnose Abernethy malformation Type
1 B with HPS. Clinicians must, thus, be suspicious of HPS
Fig. 5 – The intrahepatic part of IVC was narrowed with dilatation of the upper lumbar tributaries and hemiazygous/azygous
veins.
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non-cardiopulmonary etiology.
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